Abstract. Herpes simplex virus (HSV) is the most common cause of acute viral encephalitis. Acute retinal necrosis (ARN) is a rapidly progressing and potentially blinding eye disease that may be induced by HSV. The present case study reports the very rare case of a patient with herpes simplex encephalitis (HSE) combined with acute retinal necrosis (ARN). A 47-year-old woman was admitted to hospital with persistent high fever and somnolence for 5 days. Magnetic resonance imaging showed abnormal signals in the right medial temporal lobes, and HSV-1 was identified in the serum and cerebrospinal fluid. Five days later, despite treatment with intravenous acyclovir and partial improvement in consciousness, the patient suddenly developed blurred vision and bilateral visual pain. Fundus fluorescence angiography revealed bilateral vessel obstruction and flaky reduced fluorescence. ARN was diagnosed clinically. Dexamethasone was administered as an anti-inflammatory adjunct to intravenous acyclovir therapy. The visual acuity of the patient was reduced to mere light perception a further 4 days later. The present case indicates that HSE may be complicated with ARN, causing a reduction in visual acuity to mere light perception within a very short time.
Introduction
Herpes simplex encephalitis (HSE) is associated with high mortality and morbidity rates (1) . Relapses and new infections at anatomically different sites, including the eye, may occur due to reactivation and neuronal translocation of the causative agent, herpes simplex virus (HSV) (2) . HSE may be a risk factor for the development of acute retinal necrosis (ARN), a rapidly progressing and potentially blinding eye disease induced by HSV (2) . ARN was initially described as a rapidly progressive unilateral necrotizing retinitis in 1971 by Urayama et al (3) . The prevalence of the disease is equal in both sexes and it typically occurs between the fifth and seventh decades of life (4) . To prevent a poor outcome, ARN requires aggressive management (5) . Although several case reports have described the occurrence of ARN after herpetic encephalitis (6) , ARN following HSE is rare (7) . In the present case report, the case of a healthy woman with bilateral ARN that occurred in combination with HSE following treatment with intravenous acyclovir is described.
Case report
A 47-year-old woman was admitted to the First Teaching Hospital of Jilin University (Changchun, China) in October 2013 with persistent high fever and somnolence for 5 days. Magnetic resonance imaging (MRI) showed abnormal signals in the right medial temporal lobes (Fig. 1) . The history of the patient included frequent oral herpes lesions and infection of the upper respiratory tract. Therefore, viral encephalitis was suspected and treatment with intravenous acyclovir (10 mg/kg) was initiated and continued every 8 h. HSV-1 was identified in the patient's serum and cerebrospinal fluid by polymerase chain reaction (PCR), which was performed in our clinical laboratory. Examination of the cerebrospinal fluid also showed that the patient's glucose levels remained at a normal level (2.7 mmol/l; normal range, 2.5-4.4 mmol/l), while the monocyte count was elevated (2.7x10 7 /l; normal range, 0-5x10 6 /l). An electroencephalogram revealed intermittent rhythmic slowing in the bilateral hemispheres.
Five days after admission, the patient's consciousness was slightly improved, but she suddenly developed blurred vision and visual pain bilaterally. Dexamethasone (15 mg/ day; Jilin Aodong Pharmaceutical Group Co., Ltd., Jilin, China) was administered intravenously for 15 days as an anti-inflammatory adjunct to intravenous acyclovir therapy. A further 4 days later, only light perception remained in both eyes. Examination of the left eye revealed extensive vitritis and retinal thickening with advanced retinal necrosis in the peripheral and central retina. The optic disc was swollen along with an inferior retinal detachment, extending to the macula. Extensive retinal vasculitis and hemorrhage were observed. Ultrasound examination showed a thickened temporal wall in the right eye (Fig. 2) . Fundus fluorescence angiography (FFA) was conducted in the hospital ophthalmology department, and revealed bilateral vessel obstruction and a large amount of low fluorescence, with a flaky appearance, in the background (Fig. 3) . HSE complicated with ARN was considered clinically, marked by weak light perception. HSV-1 was also detected through vitreous tap with PCR analysis and this confirmed the diagnosis. Following diagnosis, the patient was treated with intravenously administered acyclovir and dexamethasone, and mere light perception remained in each eye.
Informed consent was obtained from the patient for the publication of the present case study.
Discussion
The characteristics of ARN syndrome are anterior segment inflammation, along with periorbital pain, and a loss of vision due to vitreous opacification, necrotizing retinitis and, occasionally, optic neuropathy (8) . In the past, ARN was only diagnosed clinically. However, as understanding of the pathophysiology of ARN advanced, adjunct laboratory tests were developed. According to the standard clinical criteria of the American Uveitis Society (9), the diagnosis of ARN can be made on the basis of focal, well-demarcated areas of retinal necrosis within the peripheral retina; rapid, circumferential progression of necrosis; and occlusive vasculopathy. PCR is a valuable diagnostic tool for the diagnosis of ARN (10). The patient described in the present case study manifested a classic case of fulminant bilateral ARN. In contrast to recovery from impaired light perception in reported cases of ARN syndrome (11, 12) , the present patient responded poorly to antiviral and steroidal treatments. The poor visual outcome of this patient may be associated with impairment of the optic nerve in addition to extensive retinal detachment and her possible poor immune status.
HSV is the most common cause of acute viral encephalitis (13) . The majority of infections in adults involve HSV-1, and few cases are attributed to HSV-2 (14) . HSE typically affects the fronto-temporal lobe (1). The results of MRI and electroencephalography support the diagnosis of HSE in the present patient. The diagnosis of HSE complicated with ARN was supported by clinical findings and analysis of the cerebrospinal fluid and vitreous tap using PCR. The patient's cerebrospinal fluid and vitreous tap tested positive for HSV-1. Furthermore, the patient had a history of oral lesions. Although the majority of cases of HSV-related retinitis are established clinically, the patient's cerebrospinal fluid and vitreous tap tested positive for HSV-1. Several reports have described a retinitis that is consistent with ARN syndrome (6, 7, 15) . However, to the best of our knowledge there have not been any previous reports of fulminant HSE with ARN syndrome in which the visual ability was reduced to mere light perception within 4 days.
The potential of HSV to latently infect neurons within the central nervous system is well established. HSV is reactivated and spread via intra-axonal, trans-synaptic and extracellular mechanisms, resulting in damaging effects on remote and local tissue. The ability of HSV to migrate has been demonstrated in an animal model, where recombinant HSV was injected into the anterior chamber of one eye and retinitis subsequently occurred in the other eye, due to viral migration along the hypothalamus and contralateral optic nerve. It was hypothesized that the virus may have migrated from the suprachiasmatic nucleus to the retina by retrograde axonal transport along the optic nerve (16). Vandercam et al (17) described a case with an overall interval of 5 weeks (from 14 days to 2 months) between encephalitis and ARN. In the present patient, encephalitis occurred ~1 week prior to the symptoms of retinal disease. It is hypothesized that activated virus in the medial temporal lobes may have been transported to the retina axonally via the optic nerve, resulting in ARN.
